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(54) [9i!i»C!>««f:] ^NS^SOSCffi^ 

{51) imm] 

l^lPPV.K'fbMl 2 ()Kff5nm) im^-t^. {XV^T'S 
-r:^Jil4 (MJf lOOnm) ^:^WCJt»r-&, <>CV^ 

m^-th. -etT, ^yi/>?.xyisi4±{ccvDj£{c 
i'^v-yaya^bi^i 6*7 0 0~8 0 0'C<7)««iaiS 



-II 



(a) 



'15 

4-14 
13 
12 

II 



(b) 



i^l4 
^12 
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1 x« 2 tcie«<7)#^#:^s^«Sit:^a. 
im^m5 ]mm'mK K-fbkss, ^-y-ft**!!. 

[000 1] 

fztmm'^\.imm^^^^'>^m'^m.'nw^-)fMz'mt 

[0002] 

[0003] fo hifRcmmti^mmzwxh vm 

(i, ^i^^i^ 'J 3 ymizit^mZi^li^ 1 ffHSv^coT', 

'J-9--f HlSi:tT{±. ^'y^:^xyi'U-^^-^ H (WS 
i ) ifi&i>m<miytiX\>^h. 
[0 0 04] t*^L^A>%, 0. 2 5umar<7)^m^ 
WM(<zM&^i>f'iMzii^ ^ ^izEMi(r>imtjLitiMr> 



y-hm&i^-titzMzti. vmcomf-^ 
jy^^mi-commmmcrm^mnz^ttzify. mm 

[0005] ^(DfzibUi. ^JRv-'J-r-f Hi 0 titffi 

:>t^j\^'f-y-mMcom^ii^-MRX'hi>. i«m^ 
^jgjg{i^^st;Bt-fi:$ti.^-r< , 4 5 0"cgiSc7)asT 
m^mt^i>, ^<r)tzib. mtiim!s^is(<^^izf^^ 

±i>z^m-t^b. mkj^±mmmm^^^i±±xi3mt^ 

ymim*^^<m^^htih, 
[00 06] t^^t^*^'*^, mm^^mco^mimizs 
mj^^mm»mizm^tmtfi^-ti>^. ^mimmm 
^xi^vaymimo^i:n^xi>. mmmiti^^t 
t:ihifihh. ^wmz\t. ^ yyx^ymi-^zmim 
«3&««f ^ i: , u 3 ymAmmmmzmwmx-ffm 

[0007] ■^yyx^y</m.i\LMt. e 0 o~7 0 0 

mil 0 o~8 0 o'cmM.<7)wmm.x'^^ixhtz 
mmffimkmsx'^yyxT^ymmi.z^m^t^m 

^<r>nz^i'€o ^ti,zx'o>-') ^ym.im 

o^±^^xmz.ht:)st>. 0. lAtm1Sft^x>'^M:^'^:-{i 
[0 0 08] ico^eJififemt^RS^-f. 600 

[0009] 

[5&BB*^'^8tt<J:oi:-t-l>ilS] ±IEt/i<J: p tc, ait 
[0010] 

[fga^ri^^'i-r.g.^wS^io^s] 
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( 1 ) ( 1 ) {±. »m^^mm^ eoo 

( 2 ) *^HH ( If 2 ) <73^f*^aC7)S3t:^& 

'fl:!t^!lii^K?i^l.|g?*Igt , 6 0 0 

C 0 0 1 1 1 *^BBiOif t tv^HJtSI^SrOTfcS^-r. 
sKUi^'jny, TiN. Al , ^v^ttW<0J:5^:^l:tt 

[0012] mm^mimt;^i-j:nt t-c. KBg^b 
[0013] mssmmm^r^Jimt. mmit'^siim 

m^'^f.iit^fMiQ&mzx^xfmino . ttz^^^^z 

[00151 *^J<i. ±femtc J: oTOT 

^7 0 0'cx'm^mmzL. im^^Bt^j:^. ^z 
x\ 6 0 o'cpjjL^zmi-tmiziiw&ik^mm-^m 

[00 161 '^^X-y hx y^y^'afeSrfflv^-csat 
ift(r,X'li^j:\^:Lktfi%mmcr)m^l,zWMLfz. mM}^ 

mmimvtxmi:^fih. m^x. mim<^f^iz 

[00 1 71 ^t^6mmmmmizxi>msm-im 
mmm^m^^^zbizx-ix. tmi:<mmi:m^ 

■t?>Zti)^X-^^, 
[00 181 

iwM^mmcomm] ^^M^>mii&<omw^^:i<).Tizmm 

'kmmLxwm-rt, 

im 1 mmmi ^^mmmTn. 2 0 %ic#s? ttzm 



^i^mm^mmti^-it^mt ( 9 9%) t^D^f 

[0 0 191 i'y^X^ymi:9 0fjmmmSI^T^X 

•7iZ^^i-ZtliZX-:>X. ^<r)mmt,zmiO nm<7)^y 

yxi-ymm^m^Ltzum^:. ^ti^ticommzm 

[00201 01 {CHOO^JStfOX -y f->-:/SSII$rS^ 

-r, mi^hW)^hXoiz. ^yyx7-y0:m(om^m 

«±, 5iiai^[ai:i:ttcx.y^yi^§ix-e«OM/f*5^-U 
•ct'K*^ 2 0%i,zmiVti^<7i:fjiit^(03iy^y-/ 

[00211 CcO^iSm*^^.. 
iz^h^X^^t(OT\i^j:\>^b\.^d Zbifim^m^ixh. 

^^;^7->'K7Kln?J!i (WO3 ■ H2 b) *s}^fitSix. :J'>' 
7'xxy^*ft!fe*<*™t2. Z b {zX'oXnhtiX\>^ 

hb^Lhix!^. 

[00221 =5rio, Zcr>iio^m^m\t. ^^Ltz^ 
-(bK«ibKi§?StcRR^>i'. ^■y-fbTk^^tg'fL**!!^; 
^>^Z'>X\^tZbifim^^fitz. *Jt, Ki^wlEiat: 

RR^-f T;i^^ u iik<m&x'i>nmti:m^mi)mz x 
13 ry*-r^3«jy (tmah) mx^.^^h 
zbx\ wmm^^mf^<-^j:hzbmm,^i\. 

miX'ht. 

[00 23 1 tfz. ^:^2/XTVJaJ'l-<oS3t^^JRt-i> 

mmiz, mi&i:mit& z b x-x ox y^y^/trnm 
thzbi^mu^titz. 

* Lf:imz i^v^ ym-ftmm^ i.mi^vn ym^m 

[00241 m2ii:^^B^(r)m2mimmi>zi^h^mm 
(^^mxui^i-j:m.mmmx'$>h. 5t-r. 02 (a) 

{c^-r i d iz^ 'J a y»« 1 1 ±i:jf v^BS^blS 

12 (^5nm) ^m^-f^. <^:v^T\ ^y^xfy 

■ ^-y-y \-&(/A rbNz t<0^t•^;<^XSr:^''^•■y ^ 0 
yyaxb \^xm^>fzmSE^xn'^,^^}yifm!zi.'>x 

'm.yy^X^yW^l 3 (liJI5nm) ^^ffi{Z«« 

$<c.lc;?.>'N'>y:?Uy:/&lCj:oT^'>'7"Xf->-)^l 
4 (ISlPlOOnm) $-^®JCiftS^|.. 
[ 0 0 2 5 1 y^T^^ym 1 4 RJC^S*^ 
^±%MzU^^-tb. i$'y^x^ymi4bi^'^<r) 
mmbij^RHSiL, 02 (b) {z^^Xolz. ^'yyxf 

ym 1 4±iz^ yy7.^ym&m i stm^'^i^.h , 

[00261 iJiCV^T. 02(c) tc^-t J: 0 mXM 
2 0 %(c#S? LJt:m*«i?*^?«(c?Sf ^ i: tc<k 0 , 
SSWtH^kiiJJi 1 5 Srl^-rS . tT . 02 ( d ) 

n^-S^ll lSr700— 800'CiOaKt-anf?ftL. i^=y 

ybry^-ri^:^-k^\.. 9yi!^:^y-ymi4±izc 
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[0 0 2 7] i^^j aym^mi 6<Dmimmuct^ 
coy- h9m(r)m^izmm L-f::mi,z-:>\>^xmm-t& . 

[0028103-5 Ji*%HJ(^|g 2 I^SfeJ^StMt)!. 

•r, m2^^®ti5i«{c, pm(Dm^^a'>oayi!}>i^ 

l±mv^ig«l 1 ()«J¥5nm) , M^t 
:?y7"Xxy^l 3 (^5 nm) Rx/ii'y-^x'rym 
14 (iswioonm) Sr^ffi(;)ii»:m«i-.s . -et 

( a ) fc^-r J: 3 {c, «®iO^>j/;^r >J1 1 4 1 
4'<7)K«taiEL. :5'i^^;?-7->-Mi4Jitc:J'y^^X7^ 
Vit^tiiliil 5*5m§ni,. 

[00291 <):v^x% 1 o%ic#s?Lfc?cS-fl:*^K*?§ 
mizm-tzbizj:'o. m^mmi 5?:m^tfz^k. ms 

( b ) iz^tJ: 0 iz, ^mcoj: o^tm^m^m^^T 

vUny^l 1 5:7 0 0— 8 0 0'C«iaj^tCjlB»L. 

i^^ytTy^=.T^'x^^}&L. ^yyxr-ymiAl. 

tCVD&SrfflV^Ti^Uny^-flllil 6 (JKJi:20 0n 
m) ^7 0 0'-'8 0 0'C<7mWMmTmS:t^. '>Va 

ymitmi 6<Dmzm.h. mmimrmmzm^ 
•thzbizx^x'^'joymimi 6immmxt:mz. 
•f^t^j:<m~iz^m^ti^. 
[00301 '^\,-^x\ i^u 3 ym-tmi 6±c;^t;yrj 
-hmizj:*)!^^! u mcommxy thU-JXh ^:m^ 

^^■'^mMLxmtifo. 1 5Mmm<7)U'Jx 
h/-<:Sf-yim&'rt. <>:v^-c% ui^xh^^i^-y^-? 
x^bt. i^v^ymimi e^:c^y^yi^tfzm. v 

-Jxvn^-y^'^v'yX•7T"/i^y■/^i:m\^X^ 
•t^. ^VX. i^'}nymm^^x9k.LX. 9yif 

XTy^i4Rx/s.'it:?yvxTymi 3S:x>7f-y^ 

03 (c) tc^-r^atc, iEia^rJ^fK-rSo 

[ 0 0 3 1 1 <j:v^-c, m^mmi^'Jx h-^x^^xmm 

Lfc^. mx.imm:i^^fU^- 3 O k e V, K-X»5 

XI Oi«cm-2SS-CAsSr^:tyaAL. N" StelS: 

Ji 1 7 srm-r-i. . -eLT, ui^xh^-^i^'-yiwmr 

[0 0 3 21 Z.(r)imryX-7r y>'ynzj:->X. 9 
yi;^x^yim\t^ithtz}h. 04 ( d ) (c^-f J; o 

\,z. 9 yyxf-ym^mmi'Z^y^xT-ym-imm 1 8 
[00331 ^y'fxf-ymit^m i at^m^^ixtz^ 

04 ( e ) i,z^-txoi,z. ^yyxfymm(m.vm 
mi s(m^tnm\>z. ^m.mz^L-^yyx'fym 
4ffl!lfflo^ yVXT-ymWum 1 8 s-s«?wci^-r 



5 0'"C3 0#comrainl!ii«!a (RTP) SrSIL, N" 
Sffitfcei7«:?g14'ft$-a:«.. 
[ 0 0 3 4 1 <i^(-^T\ 7^m<ni: 0 ^^^Kft;tt#Hm4'r 
vl>3y»«l l$-7 00-80 0°C{CjDfiL. i^5y 

bry^~r^x^m.L. xuayg-fkisi e^-^Oi^ 
u 3y»fti 1 1 <rmm^zi^'}^y'mM2 o Sr«mtfc 

f*(H4 (f ) ) . x'J3ymM2 0$rX.y^yj5^T 
^Ci:{cJ:-?T, :J'y^'Xrylil4*Jj:t^M-(t^y^ 
^xviii 3«»^>^sy-h«ffi*^'i^U3yg^bMi 

6, 2ox'mtixfzmm:mm-h (H5 (g) ) . 

[0035] <XV->-C\ 05(h) \.zm-i. 0 tC, jDffim 
JE60KeV, K-Xfi7xlO'6cm-2gjKTAscO 
^:t>-aA5-m\ Sl£iJc«2 1$-^^-r^. -eU 

cifcciot, ^^T)l>m^<r>v^yi^x91fim^^tl 

[ 0 0 3 6 ] <?:(,^-e, 7]c«<^j: a t£im\mMm%^x 
i^'j3y*«i 12:7 0 0—80 o°a;:jD»L. i^^y 

try^-T?!fX$:SSEL. :^lilCv-»J 3yg-ftlS2 2^ 

mmh. -et-c, ^y^xxy)ii4±twffina5&^- 

-r2.l'>''Xh>'N-^'-yS:mL, i^Uaymim2 2i: 

RiEmirm^-^xji'yi-yy-t^ztizx-ox. j^yy 
xfymi A^z^m-h-ay-^-^ hif^-)V2 3^mm- 

^Lx. )y'Jx\~j^i?-y^y°yX-7T-y=^yi/i,z 
J:o-C^*-r-S.. :i(^y'yX-?T-/i^yi/cr)W.. ^yi^ 
xy-y^i Aifmc^ix. ^y'T'x^ymi AHz^y 
'/x^ymm'm2Aim^^tih (05 ( i ) ) , 
[0037] <5ct^r% m^jm^izmt^biizi. -ox . ^ 
y^x7-ym'mm2Ai:m^'r?>. ^tx. 

0 '5r#i?^k14#fflm4'Ti- U n ySflg 11 S: 7 0 0-8 
oovizMBX. i^yy^xi^L. }iiVi^V^ym2 

V^T 'J 3 ym^m2 2±<7);K'J y 3 y|S 2 5 5:^5* 
ay:5'^'h*-/l'2 34'fc^Uj^U3y]K2 5 5:SI 
«6ii^m-ri.( 05 ( j ) ) . 
[0 0 381 iJLhSiBBLJtirdC. y-h^filSffi. (Bl 

[ 0 0 3 9 ] ^fe. :^mtmmx'ti. n- Mffisj^ 1 7 
^m^ irzmmiz nrp^n-yx mmizismt^itx 

WMmmkizmyfcomi[Mim^<t^-txi,^\>\ m 

ym^m^^-rmizmRTiie o o'c&±izif^.^ti 
i>(Dx\ zffym^i,^yyxTymiAmm(om{mm 

[00401 imAmtmm-\ d:\'^x\ ^^^m^nnm 

MOSFET (CMOSFET) cOJg^Cjiffl L:^09tC 
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[ 0 0 4 1 ] H6~ 1 Oti, :^%<^com4m^miiZ^ 

i,CMOSFET <DmS.1jT^ t: ^-TlSfKffillt'S) ^ . 

3 1 STm-T'S . -e tx . m^HJ^iOi^ u 3 ymsL 3 o 

y*VX:J'i:L.Tv-l»3ya:K30tCAs, PegViJiS 

f^, r:^-;l^S:^TVV E16 (a) tC^-Tiotc. *«3 
0«tBtai$ l*imejKcOPnrx;l^iS3 1 i:N'>x;W 

ffiJ^3 2*vS14'fk§-(ir2.o 

[004 2] i5:v^-C\ 116 (b) tCS^-TipK, v-U^ 
y«« 3 0 CO P •> X 3 1 i: N X 3 2 C7)^ 
^mzW9-e 0 0 nm@Jg(?5K-ftJ^3 3 ?:?^^t, ^ 

[ 0 0 4 3 ] 1 0 n m@JSc7)Mif iOffiSS!^lJK 

P'>x;l^J6S3 l&t;^N'>x;l/JBJ^3 20^ffltC?K 

06 (c) ii^fiac. p-^x/i/M^s iat;fN»>x 

lg3 4$:J^^-ri.. 

[ 0 0 4 4 ] <5i:v^T, 07 { d ) {Zyr^-ti. o t-, :^WlC 
^M^i^Un>'IS3 5^m-ri). 
j?'7:7-f ?*Srffl<''>'CN'!7x;P^^3 2±.\,ZV-JXVf-<-? 
-ySrmt, ::c7)U'>''Xh>'N'^'->SrVXi7i: tTP 
^3.)Vm)^3\<r>^mSki^'}^yWk3S\iZ^. GaXti 

I n^aA-f-l., PiatCPn7x;l^lS3 l±{CVi^'Xh 
J^^-y^m^L. N'>x;PM^3 2tfO^!g^aV->j3y 
3 51CAS, P^fdiSb$:-f:tyaA-ri>. 

[0045] iJCV-i-C, 07(e) tC^K-Ti a WS i 

tdlll?l nmSJgcOWS i, N, M3 6^*flflW-S. W 
Si, N, IK3 6{i:, P'>x;PSt>'N'>x;W«JS3 1 . 
3 2lC b--r$^l.-CV^^7f:M!t*J*^f^tCJKB&-rSWM4'l; 

isurri.it^?p*<j-ri>«)**^'*)S. ^fc. ws N 
, ms 6tt±ie<oxv-<>y ^ u yi''\,zxi>^sm!Miz^ c 

[0046] <ji:»'->t:\ WS i , K3 6±IC:, w^-- 

<«CVD^tcJ:'9^1 0 0nmmJKOW^3 7 5: 
Jg^-rS. ^y^X7^>'|g3 7^f^, ^SIg*>'bliX 

^^Li^%\,z^t:>-r^t^z^'>X. 07 (f) tc*-r<k 
dt. :}'>'^^;:^7"i^)K3 7*»::>i;;«'t'OK^fcSlCL, 1 

nmmfS.<^i^yyx'rymmm3SifB^^ixh. 

[0047] <SO.^X\ 08(g) tc^^-r J: 0 t,Z^ -fk^W 



(WO3 • H2 O) $r^-r«.IS?S5r 

y-/Wmt^hh. x^yy:x'rymimm<r)^it. c 

MPSJii^'ht-t. CDE (Chemical Dry Etching) -^R 
IE (Reactive Ion Etching) cOi d^X>y f-y^/Srffl 

[00481 K'ftiRjS 3 8<0K?*f^2 4mFiaJjLtgc»t 

08(h) tc^-r i 0 ic:. 7K*io J; 9 t^imim^ 

#H^4''C>'U 3 ^-S^S 0 0 0X:Sm=:JD^ 

3 7±tCC VDffiKJ; 0)^*2 5 0 nm^cOi^'J rjy 
M^t]^3 9 S , i^U 3 yM'ftJK3 9 cO^MSiS 

{SijJ:^8 0 0°CgJgT'S>'l.*^ ^>'^xr>'M3 7± 

[00491 »:V>-C. 08 ( i) \iZiritX O fc. h 
hiail<7)J^^t3^vXh>''«:5'-y4 0SrJ^^-tS. d^^^ 

-c\ wJx vj^^—yf^^—yAO^-^xi^ t LXi^v 

aym.-im39iR I E-aSrfflV'>T>'N°:$'--y^-ri)« 
h^s-^J'-y 4 0 SrT>y >--v-5rfflV->TI^* 
i^U3>S-fLli3 9^VXi7i:LT^'yi/XTr>-^ 
3 7, WSi, IIS3 6&t/#igft£^y3y|^3 5tr 
RI ES5:fflV->-rx-yf-y7'L. 09 (j) iz^-tXo 

x^ym3 KDmmizitumtitm i*«»^s. 

[00501 iXV-'T'. 09 ( k ) iZ^fcfX 0 tC. 

izm-t^ tizx-yx ^fmim4 1 ^mm^zm^i- 
^m^\mmiii:m-h\,z, N2 . H2 , o 
x\ H^kHz ot<n^mtifmLtz^m%x'8oo 
°c 6 0 ^gjScor--;u^lT a i k X'^1^^ ^^v^y^ 

3 5 ^rStRWl-K-fk t T . mit'> U 3 > 4 2 SrJ^fiK-r 

-f ^jass^ 'J 3 y « 3 5 co^mit-t^ ubizx-ox. y 
[ 0 0 5 1 1 iJcv^t:'. 7*huy^'57'f«t»^fflv^t: 

P'>x;l^J^3 l±{w^i^Xh^N°rJ'-y2rJ^^L. l^i^' 
;^b>'N'^-y&vx^'i: fCN':7x/l^iS3 2tina[B 
E2 0KeV, H— XM5X 1 0-2cm-2SJSTAs?: 

-f:tyaAL., 09 ( 1 ) p- w&wm 

43Srm-r2.. P'>x;U«^3 lOU'xXhM'^'-y 
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y^-^X^ i: LT P'>x;W^^3 1 tjDaitffi2 0 K e 

V, h'-xa;5x 1 oi«cm-2^-eBF2 co-^^rva 

i^Uny^^^SOO'Cm^t, i^5>-i:T>-^:-T 
Srgg tT , IKJf 6 n mgjgc/) U 3 yg-ftM^ 'J 
3>'»«<0^fflfcCVDat J: "JifimU^tl^. R I Eft 

^m^x:c"/f-y^^:noztx\ mio (m) tc^-r 
J; ^ tcy- MIMIC u 3 ym-tmA 5 tf^m&^titzm 
010 (n) ic^-tidt:, y^v 

h^-^^-y^m^L. ui^xh^-<^~y^-7:^i^ bL 

X. N>>i;WMi«3 2(CjajSflffi6 0KeV, V-XM 
7X1 0i«cin-2S«-C'As<?5-f3j->^AS:fi=V\ 

TP-^x/l^i^S IfcBFa 60KeV, exiOi^c 
^LT. fi^tc, r--;U-r^ii:tcJ:-5T, P" 

s«^4 3 , N- m.m^4 4 , p* mmmA eat/w* 
[0053] -ecof^, o«ra^Mat/ 

*>'^<, y-hmmtmx'^^<ommi%-:><r)X\ 
m^criiSiimy- hmii**-r-i.cMosFETSrfti. 

[ 0 0 5 4 ] ^ts. *|%HBi, ±l^^)^$^gffi^^|3S€$^^ 

WHzh, ^'jyfy (Mo) , ^rJ-y (Ti ) . 
(Pt) i,L<ii^tie>±m<^y^im\<^^::bii^X'^ 

it^^'Ucmzn LT t ^-rs ^ i: ifix% h . 

[ 0 0 5 5 1 * :t . y- hmSIJJli'l-O^JBiSSec^JL- 
i: LT C V Dfttc J: I, 'J n yg-ftMSr0iJ(c*tf f^*^ 

'^vaym. s.iti-^ymL\'^ti^yyxy-ym^m^ 

[00 56] 

[||BH<0S6*1 \!X±SimL1^Xo\.Z:^WmiitH£. ilS 



[01 ] SSlllSeK®tw^*)?.x.y^y^^<oSft*mBH 

m2\m2mmm\.ziMihhmmM^^-tiLwm 
m. 

m3]m3mmmi,zmhi>mosh'7yi^x-?<rm 
mA\t^3%mmi.zmhhuos\''^yi;x-9<7m 

[05] ^3|imWMi32.MOSh5>'i^'X:5'(?5S 
[06 1 m4||jeK®(CM*)S C MO S F E T£7^8iX 
[07 ] m4llMJg.«tcMibS C MO S F E TcOiSitX 
[08 ] ^4||)|imf::BB*>S C MO S F E Ttf^DiStX 
[09] S?4||S(y»ffitcMi5l,CMOSFETc7)SitX 

s£s^-rxsiBfffl0, 

[010] lg4SllffeJ^®tg|t)-&CMOSFETc0i8g 
XS$r*-rxgBi®0. 

1 l-*J§^Bi^U3yS« 

1 2-mm 

1 3-m^[:^>'i>^xx>'ll 

14-^>'^>?.7^>'M imm^^wM) 

1 5-:5'y^^X-fi^S!'fb*!3« 

1 7-N- mmim 
2Q-i^^juy<m.\m 

2 1-N- 

2 2->''jny^'fl:il 
2 3-rjy^'^'h4^-;P 

2 4--^yfx^ym\mim 

25--^*M^0^y^ 
30-i^^)^yW^ 

3 l-Pt/x;i^liJ 
3 2-N«>x>'Pfflj^ 
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